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What is Entomolosy? Webster says "Entomology is the deprrt- 
ment. of Zoology that treats of insects; elso 2 Nae ays on thet sub 
ject." How does the particuler department of Zoology referred to 
treat of insects? Treating of insects tekes on many forms. It has 
many remifications. It effects many people. It affects the nealtn, 
the comfort, the well-being and fortunes of °s me ny individuels in 
the world as oerhaps any other applied science. 


In species and kinds insects outnumber most if not all greups 
of living orzanisms,. peat are known more then seven hundred thou- 
send kinds of descrited and named insects in the world. There are 
seventy-five thousand kinds so reported from North America north of 


Mexico. Of the seventy-five tnousand kinds in North Anmsrica there 
are estimated to be six thousand five nundred kinds of insects 
which are so injurious to egriculture in the United Stetes thet 
records of their occurrence are consistently reported to the Insect 
Pest Survey. It is cbvious therefore that while entomology treats 
of insects, an entomolozist can in reason only treat of a compara- 
tively few species of insects, In schools the teachers can only 
terch the students the principles of the science and general funda- 
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mentrls of insect structure, clessificstion, physiology, habits and 
general distribution, leeving tne student to specinlize in the group 
of insects cr branch of entomologicel work desired after greduation 
in the securing of degrees, in teachins, or in employment. 


First in our work we must know what insscts are and eens 


is.really one of the important points in trerting of insects The 
study and intert he tion of structural characters for the ‘crease 
of classificr ti and identification heve a most important place in 
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the science of pd nates! For example, the species of Cochliomyia 
look much elike, perticularly is‘ that true of the forms commonly 

celled screw worms. Cusning while workinz on this group with Patten 

in England found thet what had been considered es one form, Cochliomyia 
macellrria, was really two species recdily distinguished by structurd 
differences. Later studies showed that their newly-described ameri- 
cana is the primary pest, the one which feeds on living tissue. This 
although compliceting the whole screwworm problem in a certain sense, 
simplified it in other weys ond Bota Be rgain the value of taxo- 
nomic studies. Such studies make it possible to differentiate control 


measures in the field, to properly dispose of infested shipments 
moving in commerce, and to appropriately rpply quarentine measures. 


Life history studies and studies in the laboratory and in 
the field to find out how the insect lives, how it propagetes, how 
it feeds, how it dameges or benefits crops or food or materials, 
terch us. not only about the insect but whrt to do about it, a large 
part of the program of treeting of insects. After several years of 
experiments in the effort to control wireworms, the immature form 
of the click beetle, physiological studies in connection with the 
life history studies developed that the particuler poisons being 
used were not being taken into the system by the insect but were 
being thrown out before reaching the stomech. 


Spraying with lead ersenete hes long been a stondard form 
of control of insects that bite and chew. Until the humen health 
hazard involved in the use of leed ersen:te wes fully reelized, it 
was the accepted standerd method of control for codling moth, that 
almost universal pest of apples end pears. Studies on the life 
history and hapits of the Oriental fruit moth made shortly after 
its discovery in this country revealed that the larva, elthough a 
biting and chewing form somewhat similar to that of the codling 
moth, has a habit of spitting out the first one or two mouthfuls 
of food and thus escapes the effects of the poison sprayed on the 
surface of the fruit or twig; hence in this case lead arsenste is 
not effective. 


As is well known the fecundity of insects is remarkeble. 
Taking the classic example of the ordinary vinegerr fly as computed 
by LeFroy--if the offspring cf a single pair lived for one year and 
none of the young died and none of the bodies decomposed, the total 
mass of ponderadle material produced would bury the entire earth a 
million miles deep. Of course, there is nothing to worry about in 
this direction, because it never would happen. In the first place, 
comparatively spenking, almost all the offspring die and those that 
die do decay, so that there is no ponderable mass of sufficient size 
left to bury any part of the earth. Despite the fact that such a 
large proportion of the offspring of insects do die, however, thare 
is a tremendous increase in the population of destructive insects 
from year to yerr. Notwithstsnding these tremendous populations of 
insect pests from time to time which take a huse toll in crops and 
which spread disease and annoy human kind in other ways, there is no 
such thing as the insects of the world wiping out civilization. How- 
ever, if crops and foods are te be produced in sufficient quantity 
for our needs and et e cost making it profitable to. so produce, in- 
sects must be controlled. Control depends upon research: research 
means to study, get the facts. 


The science of entomology is fighting insects on many fronts 
and every possible known adverntege is being teken even to the use of 
insects sgeinst insects. The first importation of inséct parasites 
into the United States was that of a wasp from England in 1883 to eid 
in the control of the cabbege worm. Since that date 403 species of 
insect parnsites end predstors heave been imported from Europe, Africa, 
Australie, dapen, and other countries, and 73 of these hove become 
established. When Koebele introduced the Vedelia into California and 
it cleaned up the cotteny cushion scele, on insect which threntened 
the very existence of the citrus industry in that Stete, there was 
furnished on early ond grephic example of the velue of the use of 
beneficial insects. A beetle whicn feeds upon menhbugs was imported 
into the United States from Australia in 1891, and since that date 
has been distributed to 33 other countries. A parasitic wasp which 
is native. to North Americe and which attacks the woolly apple aphid 
and brings it under control has been sent from the United Stetes to 
40 countries throughout the world since the first shipment to France 
in 1920. When at the sugsestion of the officials of the Florida 
Stete Plant Board, Cleusen was sent to. Mrlaye. to take parasites of 
the citrus blackfly to Cuba, the results were fer-renching and im~ 
portant. Not only did tnis action reduce the citrus blackfly in 
Cuba from a pest of first importance to minor rank, but also reduced 
the risk which had been present in marked degree of introduction of 
the pest into this country. Moreover it was a demonstration of far- 
sighted planning and of good neighborliness. The. work now going on 
in the collection cf beneficial insects, their exchange between na- 
tions, end their’ colonization and study certainly enter into the 
program of tresting of insects. 


It will thus be sean that along with the effort to destroy 
injurious forms of insects, opportunities have not been entirely 
overlooked to make more helpful to the humen rece beneficial insects; 
ard among these of course one of the outstanding examples is the 
honey bee. Entomologists have determined thet bees are more effective 
in gathering honey and pollinating plants if they can reach farther 
with their tongues into deeper flowers for the nectar. Hence an cf- 
fort hes been made with substanticl progress in developing bees with 
lonzer tones. efince bees in nature mate on the wing only, this re- 
course to the practice of eusenics in the bee family has been frought 
with difficulty but has been successfully accomplished. 


Notwithstanding these efforts we mre told from time to time 
even by outstanding entomologists that in our zerl to control or kill 
injurious insect forms, we herve: too little regerd for the well-being 
of the beneficial forms upon which we depend for pollination of plents 
and other useful functions. We ere frequently told of the killing of 
colonies of bees through the use of sprays for the control of fruit 
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and crop pests, and we are consequently urged to have more regard 
for the life of the useful insects even thoush the injurious forms 
may in some instances do more harm. These warnings and admonitions 
are of course well meant and should be given every possible considera- 
tion. Of course there are &s usual two sides to these arguments. A 
recent article in one of the leading bee puolications referred to 
the warning given by entomologists of the possible grasshopper out- 
break the coming season and indicated that grasshoppers were vary 
abundant in most of the sweet clover regions the past season. It 
was pointed out that the sweet clover is one of the favorite honey 
plants for tne noney bee and that the invasion of grasshoppers might 
well prove serious to the beekeeper since sweet clover is attractive 
to the grasshoppers as a food and is the sole source of surplus 
honey ina large area. Of course, the obvious answer there is to 
heed this particular warning and poison the srasshoppers to save 

the food for the bees, but since grasshoppers can be poisoned with 

a material which is not attractive to the bees, there can be no are 
gZument as to what should be done. 


It is necessary to treat of insects when controlling and 
eradicating many of the plant diseasés. The Dutch elm disease in- 
troduced from abroad sand now constituting a serious threat to the 
elms of this country, is spread by at least two insects and possiodly 
by more, ‘$Sugar-cane mosaic is carried by insects. The most important 
disease of suger bects, curly top, is spread by leafhoppers. It is 
suspected that pnony disease of the peach may ‘be spreed by insects 
elthoush definite information on this soint is lacking. It has re~ 
cently been found thet peach yellows is spreed py an insect vector, 
and no doubt insects enter into the general progrem of plant disease 
spread and control more than we know. nsects themselves are affected 
by disezses end attempts are being made to develop and culture the 
diseases with a view to using them in the fight egsinst injurious 
insects. 


Treating of insects through studies of plant resistance has 
its place in the picture. Men is limited in his consumption of 
meny members of the plant kingdom because of their bad taste, poor 
quality es food, fibrous composition, poisonous enrracter, or possibly 
even because they present an unettrective appearance. Investigations 
by entomologists heve revecled that insects sach as ‘the Hessian oly 
also heve food preferences and limitetions in selection of verieties 
of wheet or even the individual wheat plents for food. ‘Some plants 
ere entirely unsuited for the support of the flies, even wnen the 
variety is generelly suitable, and prrent flies selecting such plents 
for egg leying doom their offspring to an eerly death. Other plents 
may be quite unattrective for egg laying and thus escape infestation. 
Study of these food and egg-laying peculiarities of the Hessian fly 
and of other species of insects hes indicated the possibility of de- 
veloping resistant strains of slents entirely suiteble for human or 
livestoak consumption but immune or pertially immune to insect attack. 
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In the chemistry of developing insecticides end fungicides 
it is essential to treat of insects. Knowledge of the insect habits, 
the methods of fighting, and the character of injury is an essential 
part of the chemist’s epproach to the problem of developing a killer. 
Fungicides must be compatible with insecticides, and vice versa; 
hence plant diseases must be taken into account. No more attentive 
listeners will be found et entomologice] mestinzgs than the chemists 
of the Division of Insecticide Investigations in the Bureau of Ento- 
mology and Plant Quarrntine. 


In studying and fighting insects it must be remembered thet 
meny of the most injurious forms spend a large portion of tneir life- 
time in the srour.d as lervae or worms. The Jeprnese beetle, for ex~ 
ample, a serious pest on tne Atlantic Seaboard, spends nine months 
of the year in the soil as a larva. Mony of the wireworms sre in the 
soil three yeers in the worm stage and, es is well known, the pericdi- 
cal cicada spends seventeen years in the soil, Entomologists ere 
thus dealing with species which are not able to give expression ta 
the reaction of the various insecticides and other control measures 
used and observetions are difficult and necesscrily infreouent. So 
when entomologists are asked why after many years of study on a 
certain insect they are net adle to immediately outline adequate 
control measures, there is e rerl answer. And et that the progress 
made probably does not suffer in comparison with the prozress made 
by other branches of science in the study, for example, of many human 
ailments, even that most ordinery thing the common cold. 


Conservation of natural resources involves tresting of insects 
and to a far grsater degree than is now practiced if it is to be real 
conservetion, You may find thousands of square miles of forested 
aree.s in this country where the best of the timber has been killed 
by insects. In large areas in the nish forests of the West the losses 
occasioned by insects exceed the combined value of timber cut for. 
lumber and burned by fire. Does this suggest treating of insects? 
Qur range lands are denuded over large ereas by the feeding of grass- 
hoppers and Mormen crickets. Not only do we lose the range but an 
erosion problem is created, Does not real conservation suggest 
something here? What about the conservation of enimals? Consider 
the fever tick, the buffalo gnat, the screw worm, the insects tnat 
prey on wildlife, How about tne health of humans? Whet of yellow 
fever, malaria, spotted fever, tularemia, all transmitted by insects; 
and consider for just a moment merely the comfort of humans; is it 
not affected by the housefly, the mosquito, the sendfly, or the eye. 
gnat, not to mention other forms not usually mentioned above a 
whisper? Think of the furs, the clothing destroyed by clothes moths, 
the furniture destroyed by carpet beetles, ond the furniture and 
buildings wrecked by termites. Does not all this suggest some of 
the reasons for the treating of insects? 
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Treating of insects includes also consideration. of their 
distribution and spread. Man py his meens of communicetion and de- 
sire for. products, plants and materials found in other sections, 
has provided many ways to spread insects into new. arecs. Exemples 
of this are numerous; thet there are not more of them-is surprising. 
But the entomologist hes not overlooked the importance of this and 
the serious consequences that may arise if no restrictions are im- 
posed. Jt has.been the entomologist’ waco was, -and still is, the 
prime mover in the establishment and enforcement of. laws and regule- 
tions to prevént thé spread of plant pests. This has led to the de- 
velopment of another specialized field’ in this science of treating 
insects, a field touching many activities, et home and abroad; ac- 
tivities which affect the commerce. of the country.and the world, re- 
quiring the examination: of ships entering our ports, inspection an 
treatment of products, fumigeticn of railway cers; and many others 
too numerous to mention, Specialization in this phase of the work 
of treating of insects, one of the newer aspects of the science, has 
come into importance so recently that its principles and fundamentals 
receive only inadequate consideration in the preparatory instructions 
offered by many schools of hizher learning. This, despite the fact 
that the work of quarentine is carried on by Federal end state forces 
in as close cooperation es ony-work in. the treating of insects that 
con be mentioned. 


What facilities ere eveileble for treating of insects?, In 
the Buresu of Entomology and Plant Quarantine research. work on ine 
sects is going on outside of Weshington and outside of the National 
Agriculturel Research Center at Beltsville, et 92 stations in 34 
states, end at any one station several divisions of the Burecsu may 
be located, as for example, Jrlando, Fle. Research work including 
parrsite studies is also going on at stetions in Hawaii, Puerto — 
Rico, the Canal Zone, Frence, and Japen. Quarentine and control work 
is being carried on at 166 permanent stotions-in 41 states and in. 
Heweii and Puerto Rico. These ere manned by.permanert employees and 
do not take into account the large number. of seasonal or-.temporery en~ 
ployees used inverious features of the work.: 


When éntomological work. in the United Stetes Department of 
Agriculture’ attoined the status of a bureeu July 1, 1904, the appro- 
priation was $82,450. This fiscal. year it is $5,317,675 with 1,621 
permanent employees. In sddition there have been made. available 
during the pest year $12,000,000 emergency funds, and lest. summer the 
peak employment figure was twenty-seven thousand people on pest con- 
trol projects paid with emergency funds exclusive of rezuler appropria- 
tions. 


1.9 Entomology and Plant Quarantine, Bureau of 
EnS6A Whet is entomology? By Lee A. Strong. 
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